Induction of apoptosis by pterocarpans from Platymiscium floribundum in HL-60 human leukemia cells.
(+)-2,3,9-Trimethoxy-pterocarpan (1) (+)-3,9-dimethoxy-pterocarpan [(+)-homopterocarpin] (2), (+)-3-hydroxy-9-methoxy-pterocarpan [(+)-medicarpin] (3) and (+)-3,4-dihydroxy-9-methoxy-pterocarpan [(+)-vesticarpan] (4) are cytotoxic pterocarpans isolated from the native Brazilian plant Platymiscium floribundum. The purpose of the present study was to examine whether induction of apoptosis and/or inhibition of DNA synthesis is involved in the cytotoxicity of these pterocarpans in human leukemia cells. The effect on cell viability determined using the trypan exclusion assay revealed that all compounds tested reduced the number of viable cells, while only in the presence of 3 and 4, there was an increase of nonviable cells. The analysis of membrane integrity and morphological modifications by flow cytometry in the presence of these two compounds indicated that treated cells undergo necrosis, while 1 and 2 trigger apoptosis. DNA synthesis seemed to be affected since BrdU incorporation was inhibited in a dose-dependent manner in the presence of all tested compounds. Pterocarpan treatment also induced an increase in the amount of subdiploid DNA, indicating internucleosomal DNA breakdown, mitochondrial depolarization and caspase-3 activation, which indicate apoptosis induction.